-85 -150 -145 -140 -135 -1380 -125 -
Sea Surface Temperature Anomaly

Using Marine
Heatwave products
for Management

77?77

o == N W b

Departure from normal (°C)

Photo by Abner Kingman

| 1 1 1
&~ w N -

Andrew W. Leising,
NOAA-SWFSC, andrew.leising@noaa.gov


mailto:andrew.leising@noaa.gov

%o &
B TenT oF &©

4
Losers

A
/ﬂ Subarctic copepods, krill

Lack of food reduced population,
- distribution moved northward

Winners

Toxic phytoplankton _———
Massive bloom closed important fisheries

/‘( Tropical, subtropical copepods 7 '

Northward range expansion with warm water

Market squid 2015-2016
Reduced in south as distribution
moved far north

—

‘ Market squid 2014-2015

Increased fishery in north caused by range expansion

ﬂ Dungeness crab and mussels Rockfish
Fishery closed due to toxicity ockfis . - o e
Increased recruitment in California

Salmon *

Warm temperatures decreased
recruitment for some species

Groundfish *‘

Potential loss of habitat due to hypoxia

>,Seabirds, seals, and sea lions
Massive die-offs due to lack of food —; .
Baleen whales

Expected to decline due to lack of food

Tuna
Increased abundances along coast
with increased sport fishing

Orcas

Increased birth rate caused by increased
salmon abundances in some regions
through population movements
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eatwaves - fisheries POV:

History of Marine

“The BLOB” hits the coast of Oregon in Sept,
2014, and puts Marine Heatwaves on the RADAR!

Had a wide range of impacts on marine life
(Cavole et al., 2016 diagram)

Understanding potential impacts of MHWs on
fisheries becomes a research priority

Developed the “Blobtracker” website and some
associated indices for an array of management
entities as part of NOAA's Integrated Ecosystem
Assessment (IEA) program

www.integratedecosystemassessment.noaa.gov
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Daily update of SST anomaly,
weekly updates of various
“products”

Twice monthly update of
running “blog” narrative of
current conditions

Typically the #1 viewed site for
all of the IEA web pages

“Blobtracker” @NOAA'’s Integrated
Ecosystem Assessment (CCIEA)

Q: What s it? A: Website with products and data

co e ompone dicato Proje Publicatio

The California Current Marine Heatwave Tracker — An experimental tool for
tracking marine heatwaves

California Current Project

What is a marine heatwave?

Marine heatwavest , or MHWSs, occur when ocean temperatures are much warmer than usual for an
extended period of time; they are specifically defined by differences in expected temperatures for the
location and time of year.! MHWs are a growing field of study worldwide because of their effects on
ecosystem structure, biodiversity, and regional economies.

In 2014 a large MHW was identified as it began dominating the northeast Pacific Ocean. Eventually
known as “the blob” (Fig. 3A.), this basin-scale MHW was unique in the history of monitoring in the
California Current, and persisted until mid-2016. Researchers documented many ecological effects
associated with the blob, including unprecedented harmful algal blooms, shifting distributions of
marine life, and changes in the marine food web.

For recent comparison, the Northeast Pacific Marine Heatwave of 2019, also known as NEP19 (Fig.
3B) was the third largest and longest event recorded in the northern Pacific Ocean since 1982, when
satellite-based remote sensing of sea surface temperatures began in a consistent fashion. NEP19
lasted 239 days and covered approximately 8.5 million km? at its peak (archived images can be
found here); it officially fell below our heat wave classification thresholds, and ended in terms of its
surface expression, on January 17, 2020.

inomaly 04,1, Global, 0.01°, 2002-present. Daily
NESDIS Coastiatch WCRN

To further investigate past MHW events, access this table of detailed information (i.e., size,
duration, distance from shore) or yearly animations.

Figure 1: Daily sea surface temperature anomalies (SSTa) in the
California Current ecosystem. An animation of daily images through

What are the latest conditions? 2020 can be viewed herec . SST data from Multi-scale Ultra-high
(last updated 09/07/2021) Resolution (MUR) SST Analysis Anomaly
(https:. h.pfeg.noaa. ‘erdl /griddap/jpIMURSST41anom1day.fitmi).

100% hinges on SST data from NOAA’s OISST dataset.
https://www.ncdc.noaa.qov/oisst/optimum-interpolation-sea-surface-temperature-oisst-v21
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2. CLIMATE AND OCEAN DRIVERS

Isaac D. SCHROEDER, STEVEN BoGRAD, JENNIFER FiSHER, ToBY GARFIELD, CORREIGH GREENE,
ELriorT HAZEN, KM JAcoBSON, MICHAEL JAcox, Isaac KaPLAN, ANDREW LEISING, STUART
MunscH, EmiLy NorToN, DAN RUDNICK, JARROD SANTORA, SAMANTHA SIEDLECKI

Following the exceptionally warm and variable climate conditions of 2013-19, in 2020
conditions returned to those more favorable to higher productivity. The relatively weak 2019 El
Nifio shifted into the La Nifia state and the positive PDO became negative. These trends suggest
cooler waters and higher productivity. On the other hand, the NPGO remained strongly
negative, an indication of reduced transport of North Pacific gyre water into the CCE and lower
productivity_ The northeast Pacific continues to experience large marine heatwaves in surface waters. In January
2020, a heatwave that began in summer 2019 had receded to an offshore region in the Gulf of Alaska.
A new heatwave occurred from February-June 2020 in the area where the 2019 event faltered, but it
remained >1500 km from the West Coast. Then, a much larger heatwave formed offshore in June, and
by mid-September it had grown to its maximum size of ~9.1M km? (Figure 3.1.2), the second largest
North Pacific heatwave on record behind the 2013-2016 “Blob” (Appendix D.2). The 2020 heatwave
stayed offshore until September, presumably held off by moderate to strong upwelling that occurred
in the central and northern CCE for much of 2020. The heatwave lingered in coastal waters through
November, particularly the northern CCE, then moved offshore, where it remains as of January 2021.
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Figure 3.1.2 Progression of the 2020 marine heatwave. Colors represent standardized SST anomalies. Dark contours
denote regions that meet the criteria for a marine heatwave (see Appendix D.2). Dashed line denotes EEZ boundary.

Example text and figures from last years report

Products used

by management: PFMC

(Pacific Fisheries Management Council)

Data and Analyses used in annual
report presented to the PFMC ->
is used to “set the stage” as part
of our “Integrated Ecosystem
Assessment” -> from “wind to
whales”

Website provides up-to-date
information for council members
or other stakeholders to view as
the year progresses
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Current condition
No HW in region

0 20 40 60 80 100

% coverage

Heatwave data for region (blue dash line on map)
Heatwave outlined by thick black line (when present)
Data from NOAA OISST dataset

Top right panel =

Cumrent % Region HW coverage vs

ave intensity of HW in region

Left panels =

1 = HW coverage of region over time (%)

2 = Intensity of HW over time (SSTa")

3 = Distance to closest Major HW (km)

4 = Cumulative Intensity in region (black line)

and climatological Cumulative Intensity (red dash line)
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Products for
Management: NMS

Developed several indices based on discussions with
NOAA-National Marine Sanctuaries staff, which they used in their
10 year condition status reports

Regions

GFNMS

CBNMS

-126

-124  -122 120 -118 -116



http://drive.google.com/file/d/10qtJjSNPwGes3rEMxzVf5u--ArpjfPKv/view

Products for
Management: NMS

Yearly % Heatwave Cover within Reserve
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Example indices used for sanctuaries condition report
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California EPA prepares
a report every 3 years
that includes a “marine
conditions” section.

For the most recent
report, they included
several MHW indices as
part of their report.

Regions
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Management: CA EPA
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Improvements
(wish list) for MHW
research/management:

g NOAA 1. Fairly well understood that wind (and SLP) are key
FISHERIES co-indicators of MHWs, however, the data sources for
them are not as easy to obtain/work with
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1. The OISST dataset is delayed by several weeks
- either fixing that delay, or creating other similar
datasets that are daily, no gaps, etc. would be great!

1. The pathways from index creation to use for
management is not always clear

1. Increased discussion with stakeholders to improve
web-based products



